types of the disorder. Increasing attention is being paid to the non-cognitive symptoms of Alzheimer's disease, e.g. aggression, wandering, psychotic features, depression etc. (and many of these represent major burdens for carers) and the post-mortem approach may help the elucidation of the neurochemical basis of these syndromes leading to more targeted therapy. For example, does aggression relate to changes in the 5HT system and does apathy and withdrawal follow locus coeruleus pathology and noradrenergic deficits in frontal cortex (Zubenko et al. 1990 )? Answers to these questions may soon be forthcoming and be a vital stage in the understanding of the role of these neuronal systems in disturbed behaviour.
Post-mortem studies in affective disorder have utilized either brains from suicide victims or from patients dying during an episode of depression either by suicide or by an intercurrent illness. The advantages of using suicide cases are that it is (unfortunately) relatively easy to collect material from younger subjects with no evidence of physical disorder and it is possible to exclude those who have taken drugs of all sorts more easily. However, preceding clinical information is often lacking and detailed mental states rare. The advantages of examining brains from out-patients or in-patients with an established affective disorder are that detailed histories are available and mental state records allow diagnostic criteria to be applied. However, such cases are rarer and are often complicated by drug therapy and, as many cases are elderly, intercurrent physical illness is often present. Detailed neuropathological investigation of this group is necessary to exclude the presence of neurodegenerative disease. An important, unresolved, question is whether the use of brains from both these groups will contribute useful information on the neurochemistry of affective disorder. The argument that the neurobiology of suicide differs significantly from that of major depression has to be considered. Attempts to overcome this problem have involved the inclusion of suicide cases where there is clearcut evidence of pre-existing depression. There is a need for studies comparing cases of suicide with and without preceding depression to attempt to resolve this issue. Important clues may be found in the neurochemical changes which are common to both depressed suicide victims and depressed cases dying of natural causes compared with those changes which do not appear to be shared between the two groups.
The serotonin (5HT) system has received most attention. Initial studies were inconclusive but there is now some consensus that post-synaptic 5HT 2 receptors are increased in the middle cortical layers in both drug-free depressives and suicides Arango et al. 1990 ) although there are contradictory reports (e.g. Cheetham et al. 1988 ). There is indirect evidence to support the hypothesis that 5HT X receptors are functionally reduced in depression and that antidepressants (of all kinds) counter this abnormality (Deakin, 1989) . However, no abnormality has been detected in cortical 5HTj receptors (and its subtypes) in depression (Ferrier et al. 1986; or suicide cases (Cheetham et al. 1988 ) although reduced numbers of 5HT, receptors have been found in the hippocampi of suicide victims (Cheetham et al. 1988 ). An autoradiographic study in the rat revealed that tricyclic antidepressants increase hippocampal 5HT 1A receptors (Welner et al. 1989 ) and there is a need to apply this type of topographical technique to post-mortem brain of depressed patients, particularly to examine receptor distribution in discrete structures of the limbic lobe. There is much interest in the observation that all antidepressants down regulate /f-adrenergic receptors and the suggestion that ^-receptors may be altered in depressed brain. /^-receptor numbers are increased in the frontal cortex of suicide victims (Arango et al. 1990 ) but not in brain tissue from depressed patients where no effect of antidepressants on /?-receptors could be shown (Ferrier et al. 1986 ).
Corticotrophin-releasing factor (CRF) is a neuropeptide which functions as a neuromodulator and is involved in the mediation of stress responses. CRF is elevated in the CSF in depression (Nemeroff et al. 1984) and changes in CRF receptors have been found in suicide brain leading to the hypothesis that CRF is overactive in depression (Nemeroff et al. 1988 ). However, no changes were found in cortical CRF concentration in suicide brain or CRF receptors in frontal cortex from patients dying during an episode of depression (Charlton et al. 1988; Leake et al. 1990 ). This hypothesis needs to be pursued by examining the distribution of CRF in limbic areas of the brain (e.g. the hypothalamus and hippocampus).
A potentially fruitful area for the post-mortem approach to affective disorders is the question of whether neurodegeneration may occur in major depression, particularly in later life when many systems of the brain have undergone a degree of natural age-related degeneration, potentially lowering functional safety margins. A significant number of elderly depressives have enlarged ventricles on computerized axial tomography and some of these cases also have evidence of cognitive impairment. The post-mortem approach is a valuable method of assessing changes in specific neuronal populations, including cell numbers and neurotransmitter receptors and metabolites with increasing age and some interesting trends are apparent (e.g. an inverted u-shaped curve for hippocampal cholinergic activity with age ). The depressive disorders seen in Parkinson's disease and Alzheimer's disease are associated with a greater reduction in 5HT turnover and fall in the number of 5HT neurones in the brain stem respectively (Mayeux et al. 1988; Zweig et al. 1988) . It seems likely that exploring the relationship between changes in biological markers in diseases involving depression will pinpoint important mechanisms in the pathology of depression and that some forms of depression in later life may involve accelerated ageing. Only carefully conducted post-mortem studies with detailed clinical, neurochemical and neuropathological input can provide answers to questions like these. Another active hypothesis is that hippocampal degeneration may be involved in some forms of depression. In refractory bipolar disorder, temporal lobe EEG abnormalities (Levy et al. 1988 ) and reduced temporal lobe volumes using magnetic resonance imaging (Altshuler et al. 1991 ) have been reported. One possible mechanism for this is that the hippocampus has a high number of glucocorticoid receptors and elevated glutocorticoids may cause hippocampal degeneration (Sapolsky, 1987) . One post-mortem study has reported smaller hippocampal volumes in suicide victims ).
Hence post-mortem studies provide a useful tool in affective disorder research provided their limitations are understood and great clinical care is taken in the choice of material for study. Their continued value is a reflection on the major difficulties of interpreting psychopharmacological, neuroendocrine and imaging approaches to the study of affective disorder. The post-mortem approach should be seen as a method of indicating areas for further study. There are problems in measuring normally dynamic interactive neurotransmitter systems using a post-mortem approach and only single 'snapshots' of systems are examined. Results of post-mortem studies can indicate regions and neurotransmitters on which detailed imaging studies should be performed. It may be that post-mortem studies (with detailed neuropathology) of severe or atypical cases of depression will reveal important pathogenetic mechanisms and also delineate different forms and subtypes of depression, as has been the case for Parkinson's disease and dementia.
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